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NONMAGNETIC SPRING PARTS 

PURPOSE: To obtain nonmagnetic spring parts for a magnetic head and a cassette tape 
by using an amorphous nonmagnetic alloy or an alloy prepd. by adding a specified amount 
of one or more among Nb, Al, Ti, V and Be to an Ni-Cr alloy or nonmagnetic steel. 

CONSTITUTION: Nonmagnetic spring parts are made of an amorphous nonmagnetic 
alloy or an alloy prepd. by adding 0.1-15wt% in total of one or more among Nb, Al, Ti, V 
and Be to an Ni-Cr alloy or nonmagnetic steel. The components of said alloy are melted, 
and the melt is hot worked, rolled, and subjected to soln. heat treatment. The resulting 
material is formed into parts and age-hardened by heating at 400-800°C for 1-50hr to 
manufacture nonmagnetic spring parts. 

COPYRIGHT: {C)1984,JPO&Japio 



BNSDOCIO: <JP_35912374rA_AJ.> 




- 1 - 

Japanese Unexamined Patent Application Publication No, 59-123747 

SPECIFICATION 

1. Title of the Invention: NONMAGNETIC SPRING PART 

2 . Claims 

(1) A nonmagnetic spring part for a magnetic head or a cassette 
tape formed with an alloy or a nonmagnetic amorphous alloy in which one 
or more selected from the group consisting of Nb, Al , Ti, V, and Be are 
added in a total amount of from 0.1 to 15% by weight to a Ni-Cr alloy. or 
to a nonmagnetic steel. 

(2) A nonmagnetic spring part for a magnetic head or a cassette 
tape according to claim 1, wherein the nonmagnetic steel is a Ni-Cr type 
nonmagnetic steel . 

( 3 ) A nonmagnetic spring part for a magnetic head according to 
claim 1 or claim 2, wherein the nonmagnetic spring part for the magnetic 
head is a core pressing spring. 

(4) A nonmagnetic spring part for a cassette tape according to 
claim 1 or claim 2, wherein the nonmagnetic spring part for the cassette 
tape is a reel pressing spring for a video cassette tape. 

3. Detailed Description of the Invention 
[Technical Field of the Invention] 

The present invention relates to a nonmagnetic spring part 
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desirable for use in a magnetic head or in a cassette tape. 

[Description of the Related Art and Problems to be Solved by the 
Invention] 

In recent years, remarkable progress has been developed in the 
field of magnetic recording. Since this development has been rapid, 
investigation on individual parts of the products used as functional 
parts has remained somewhat insufficient. 

For example, sufficient springiness as well as sufficient 
nonmagnetism is required for a spring part formed by stacking thin 
plates made of a Ni-Fe alloy for pressing a core to prevent it from 
being displaced. However, those formed with a conventional Be-Cu alloy 
have defects that the Be-Cu alloy is expensive, that the alloy is 
insufficient in its strength, and that it tends to be set in fatigue if 
the post treatment includes a step in which it is subjected to such a 
high temperature as that in glass bonding. Furthermore, there is a 
hygienic problem since poisonous Be is used. 

Besides, while a remarkable uniformity is required for a reel 
pressing spring for a video cassette tape, those made of a prior-art 
stainless steel is insufficient in strength, and also lacks in 
uniformity . 

Furthermore, most of spring parts having sufficient springiness 
which are generally used do not satisfy the requirement of nonmagnetism, 
and, therefore, cannot be used for a magnetic head or for a cassettie 
tape . 

[Object of the Invention] 
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The present invention has been realized to cope with such problems , 
and aims at providing a nonmagnetic spring part for a magnetic head or a 
cassette tape, which has sufficient springiness , is inexpensive, and has 
little poison problem. 

[ Summary of the Invention] 

Thus, the nonmagnetic spring part according to the present 
invention is formed with an alloy or a nonmagnetic amorphous alloy 
obtained by adding one or more selected from the group consisting of Nb, 
Al, Ti, V, and Be in a total amount of from 0.1 to 15% by weight to a 
Ni-Cr alloy or to a nonmagnetic steel . 

As a nonmagnetic steel constituting the main material for the 
spring part ' according to the present invention, enumerated are a Mn-Cr 
steel represented by 18%Mn-5%Cr-Fe, a Mn-Cr-Ni steel represented by 
9%Mn-18%Cr-6%Ni-Fe, a Ni-Cr steel represented by 16%Cr-14%Ni-Fe, etc. A 
Ni-Cr alloy which does not contain Fe can be also used. Particularly, 
if corrosion resistance, cost and productivity are considered, a Ni-Cr 
nonmagnetic steel is the most favorable from the industrial viewpoint. 

As a metal to be added to these main materials, enumerated are Nb, 
Al, Ti, V, Be, etc. The amount of the metals to be added is set to be 
in the range of from 0 . 1 to 15% by weight in total . It is preferably in 
the range of from 0.1 to 10% by weight in total. It is noted that the 
amount is preferably 10% by weight or less for Nb or V, 5% by weight or 
less for Al or Ti, and 1% by weight or less for Be. The reason for 
limiting the amounts for addition as described above is that working 
becomes extremely difficult above the ranges , and that it is desirable 
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to use as small an amount as possible in the case of highly poisonous Be, 
According to the present invention, it is also possible to form a 

nonmagnetic spring part with a nonmagnetic amorphous alloy. In this 

case, it is particularly preferable to use it for a reel pressing spring 

for a video cassette tape. 

The noTTmagnetic spring part according to the present iiivention is 

manufactured as follows, for example. 

Alloy components are melted and hot-worked, then 
subjected to rolling, solution treatment, and fabrication. 
After that, the nonmagnetic spring part is formed by age 
hardening through heating at 400 to 800 ""C for 1 to 50 hours • 
[Examples ] 

Examples relating to the present invention are 
explained below. 

Alloys shown in the table were melted, hot-worked, and 
then subjected to rolling. They were then subjected to 
solution treatment, light cold working, bending, and age 
hardening in this order to form a core pressing spring with 
a thickness of 0.25 mm and having a C shape. Also, blanking 
was executed instead of the bending, followed by age 
hardening to form a reel pressing spring for a video 
cassette tape with a thickness of 0.15 mm. 

When cores were pressed by the core pressing springs 
thus formed, the displacements of the cores were as shown in 
the table. Defective rates of the reel pressing springs for 
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a video cassette tape are also as shown in the table. To be 
noted is that the comparative example in the table 
represents the cases wherein a conventional core pressing 
spring made of 2%Be-Cu alloy and a conventional reel 
pressing spring for a video cassette tape made of 18%Cr- 
ll%Ni— Fe alloy were used. 





Core pressing 
spring/ 

Displacement of 
core {mm) 


Reel pressing 
spring for a video 
cassette 
tape/Uniformity 
(Defective rate) 


Working 


20Ni-20Cr-3Ti-2Al-Fe alloy 


0.008 


0.01 


Example 


20Ni-20Cr-5Nb-lTi-Fe alloy 


0.009 


0.012 




18Ni-16Cr-2V-lBe-Fe alloy 


0.011 


0.011 




Nonmagnetic amorphous alloy 


0. 05 


0.011 


Comparative 


2Be-Cu alloy 


0.1 




Example 


18Cr-llNi-Fe alloy 




0.8 



[Advantages] 

As explained above, the nonmagnetic spring part 
according to the present invention allowed only a small core 
displacement, was excellent in springiness, and when used as 
a reel pressing spring for a video cassette tape, it 
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provided excellent uniformity with a small defective rate. 

Furthermore, since the nonmagnetic spring part 

> 

according to the present invention fully satisfies the 
springiness required in relation to the future trend for 
miniaturization and lighter weight of magnetic recording 
parts, it will contribute to the miniaturization and light 
weight of magnetic recording products to a great extent. 
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AMENDMENT ( VOLUNTARY ) 
1. Application No. 57-227218 
6 . Content of the Amendment 

(1) The clad/nnK recited at page 1 is smcndod as shown in the attached 
paper. 

(2) At page 3, lines 11 to 15, delete "is formed with an alloy or a 
nonmagnetic amorphous alloy obtained by adding one or more selected from 
the group consisting of Nb, Al, Ti, V, and Be in a total amount of from 
0.1 to 15% by weight to a Ni-Cr alloy or to a nonmagnetic steel.", and 
insert the following. 

REMARKS 

"is formed with a Ni-Cr alloy, a nonmagnetic metal, or a 
nonmagnetic amorphous metal . " 

(3) After the part "is the most favorable from the industrial 
viewpoint." at page 4, line 4, insert the following. 

REMARKS 

"These materials are also effective for a gimbal member of a floppy 
head and a flexure for a Winchester head. Furthermore, they are 
effective for* a shutter member of a compact floppy disk since it 
requires nonmagnetism and high strength. A gimbal member is a holding 
member having springiness for contacting a head to a floppy disk. A 
flexure is also a head holding member for holding a head at a constant 
distance from the hard disk." 



- 2 - 

(4) After the part "produced by (age) hardening." at page 5, line 3, 
insert the following. 

REMARKS 

"The material is also effective for a dummy member for a head core 
formed with a material with good abrasion resistance such as an Fe-Al-Si 
soft magnetic, alloy , an amorphous alloy, or a ferrite. A dummy member 
is a member which has the same level of hardness as that of the core 
member, and is used to cover the peripheral part of the core of the head 
surface so that the abrasion resistance of the portions of the head 
surface other than the core is improved, when the head is contacted with 
a tape or the like." 



y 
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[ Claims ] 



{ 1 ) A nonmagnetic spring part for magnetic recording formed with a 
nickel-chromium alloy ^ a nonmagnetic steel/ or a nonmagnetic amorphous 
metal . 



consisting of niobium^ aluminum, titanium, vanadium^ and beryllium. 
( 3 ) A nonmagnetic spring part according to claim 2, wherein the total 
content of the one or more selected from the group consisting of niobium, 
aluminum, titanium, vanadium, and beryllium is from 0.1 to 15% by weight. 

( 4 ) A nonmagnetic spring part according to one of claims 1 to 3 , 
wherein the nonmagnetic steel is a nickel-chromium nonmagnetic steel . 

( 5 ) A nonmagnetic spring part according to one of claims 1 to 4, 
wherein the nonmagnetic spring part is a core pressing spring for a 
magnetic head. 

( 6 ) A nonmagnetic spring part according to one of claims 1 to 4, 
wherein the nonmagnetic spring part is a reel pressing spring for a 
video cassette tape. 

( 7 ) A nonmagnetic spring part according to one of claims 1 to 4 , 
wherein the nonmagnetic spring part is a gimbal member for a floppy disk 
head . 



( 2 ) A nonmagnetic spring part according to claim 1 , wherein the 




LprjLSGs one or more peltj^^ted fioiu the qi-'oup 



( 8 ) A nonmagnetic spring part according to one of claims 1 to 4, 



wherein the nonmagnetic spring part is a shutter member for a floppy 



disk. 



( 9 ) A nonmagnetic spring part according to one of claims 1 to 4, 
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wherein the nonitiagnetic spring part is a dummy member for a magnetic 
head . 

( 10 ) A nonmagnetic spring part according to one of claims 1 to 4, 
wherein the nonmagnetic spring part is a flexure for a Winchester head. 
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